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1. PURPOSE 
The purpose of this calculation is to perform a dynamic and static analysis on the Dry Transfer Facility, and to determine 
the response spectra seismic forces for the design basis ground motions. The resulting seismic forces and accelerations 
will be used in a subsequent calculation to complete preliminary design of the concrete shear walls, diaphragms, and 
basemat. 
2. METHOD 
The Cartesian coordinate origin (O,O,O) for the Dry Transfer Facility is located at the intersection of column lines 1.0 and 
R.0, at Elevation O’-W (Ref. Attachment 9, DTF General Arrangement 11O-P1K-WHSO-OO102-000-00B). The positive 
X-axis extends from the origin toward column line 13.0 along column line R.O. The positive Y-axis extends from the 
origin toward column line A.0 along column line 1.0. The positive Z-axis extends vertically upward from the origin. 
A three-dimensional stick model (See Figure on Page 3) was created incorporating the mass and stiffness properties 
calculated in Design Calculation 110-SYC-SY00-00200-000-OOA. The mass for each floor was lumped at a dedicated 
node located at the coordinates for the center of mass. “Dummy” elements with zero stiffness were used to provide 
continuity between the center of mass and the center of rigidity at each primary floor level; elevations 0, 32,66, 100, and 
107ft. Rigid solids or “links” were used to simulate a rigid floor diaphragm. The center of rigidity was used as the 
master node for the rigid links. All other nodes lying on the same floor elevation were slaved to the master node. 
Attachment 8 shows the wall elevations with the GTSTRUDL beam elements and joints labeled for the Dry Transfer 
Facility. 
A support spring with six degrees of freedom was placed at the center of rigidity (GTSTRUDL node 100) of the 
hasemat. Seven analysis m s  were performed using six bounding support spring conditions, as well as one fixed base 
solution. Three springs were calculated, each at two different soil depths (35 feet and 110 feet), yielding six support 
spring conditions. The naming convention for the six support spring constants used are; lower bound 35, median 35, 
upper bound 35 (highest stiffness), lower bound 110 (lowest stiffness), median 110, upper bound 110. These bounding 
spring constants were computed in Design Calculation 110-CYC-CY00-00100-000-00A using the requirements of 
ASCE 4-98 for frequency independent soil springs. Reference the preceeding calculation for a complete description of 
the soil spring methodology. A modal analysis was performed after specifying the boundary conditions. A response 
spectrum analysis was then performed for each boundary condition using the seismic design spectra determined for the 
surface facilities area (Ref. DTN: M00402SDSTMHIS.004, “SEISMIC DESIGN SPECTRA AND TIME HISTORIES 
FOR THE SURFACE FACILITIES AREA (POINT D E )  AT 5E-4 ANNUAL EXCEEDANCE FREQUENCY,” Silva, 
W.J.). The response spectra accelerations for 20% critical damping were used for the first three modes and 7% critical 
damping values were used for the remaining modes. 
The forces and accelerations will be determined for each of the three global directions; HX, HY, and VZ. HX and HY 
represent both orthogonal horizontal directions and VZ represents the vertical direction. The modal contributions are 
combined using the NRC “Ten Percent Method.” After combining the global modes, pseudo-static loadings for each 
global direction are created using the dynamic results. Pseudo-static loads create usable static results computed using the 
dynamic results. These three independent pseudo-static load cases are then combined using the SRSS method. A 
stiffness analysis is also performed within GTSTRUDL for the dead load case. The dead load case is the weight (mass) 
used in determining the seismic forces, which is comprised of the structure’s self weight plus 25% of the applied live 
load. 
3. QUALITY ASSURANCE 
This calculation is for the Dry Transfer Facility, which is designated as an important to safety structure by the Q-List, 
TDR-MGR-RL-000005 (BSC 2003). Therefore the requirements of the Qualiiy Assurance Requirements and 
Description (DOE 2003) are applicable to this calculation. 
4. USE OF SOFTWARE 
Microsoft Excel 97 SR-2 was used to build the GTSTRUDL input file. The qualified f ~ t e  element computer code 
GTSTRUDL version 26 , which is identified with the SoAware Tracking Number 10829-26-00, was utilized in this 
calculation package to perform the dynamic and static analysis on the Dry Transfer Facility. 
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5. INPUTS 
“SEISMIC DESIGN SPECTRA AND TIME HISTORIES FOR THE SURFACE FACILITIES AREA (POINT DE)  AT 
SE-4 ANNUAL EXCEEDANCE FREQUENCY,” Silva, W.J., DTN: M00402SDSTMHIS.004 
Mass and stiffness properties calculated in Design Calculation 110-SYC-SY00-00200-000-OOA. 
Support spring constants calculated in Design Calculation 110-CYC-CY00-00100-000-00A 
6. ASSUMPTIONS 
This calculation is based on the output of Design Calculation 110-SYC-SY00-00200-000-OOA. It is assumed that the 
referenced output is bounding and of sufficient accuracy to be used in this calculation. 
7. CALCULATIONS 
This section contains the actual GTSTRUDL input file used for running the seven individual boundary condition cases. 
The output is given in attachments 1 through 7. 
STRUDL ,DTP 1’ ‘RESPONSE SPECTES ANALYSIS USING SOIL SPRINGS’ 
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$ Wall column Line 1 - 2  
$ wall column Line 3 - 2  
$ Wall Column Line 3 - 3  
$ wall column Line 3 . 5 - 2  
$ Wall column Line 4 - 4  
$ Wall column Line 5 - 8  
$ Wall column Line 6 - 2  
$ Wall column Line 7 - 4  
$ Wall column Line 9-3 
$ Wall column Line 1 0 - 4  
$ Wall column Line 1 0 - 5  
$ Wall column Line 11-6 
$ Wall Column Line 1 3 - 5  
$ Wall Column Line A-2 
$ Wall column Line 8 - 2  
$ Wall column Line 0-7 
$ Wall column Line 0 - 2  
$ Wall Column Line 0-3 
$ Wall Column Line D . 5 - 2  
$ Wall Column Line E-3 
$ Wall Column Line 5-6  
$ Wall Column Line H-3  
$ Wall Column Line H - 4  
$ Wall Column Line 5-3 
$ Wall column Line K - 4  
$ Wall Column Line K . 8 - 2  
$ Wall Column Line L-3 
$ Wall column Line L - 4  
$ Wall Column Line M - 3  
$ Wall Column Line N-5 
$ Wall Column Line N - 6  
$ Wall Column Line 0-4 
$ Wall Column Line 0-5 
$ Wall Column Line R-4  
$ Wall Column Line 8 . 3 - 2  
$ wall Column Line 5 - 1 0  
$ wall Column Line G - 4  
$ Wall column Line 1 2 . 1 - 3  
$ Wall column Line 1 - 2  
$ Wall Column Line 3 - 2  
$ Wall Column Line 3 - 3  
$ Wall Column Line 3 . 5 - 2  
$ Wall Column Line 4 - 4  
$ Wall column Line 5 - 8  
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S Wall Column Line 6-2 
S Wall column Line 7-4 
5 Wall column Line 9-3 
5 Wall Column Line 10-4 
5 Wall Column Line 10-5 
5 Wall Column Line 11-6 
S Wall Column Line 13-5 
Wall column Line A-2 
Wall Column Line 8-2 
Wall COlVmn Line 0-7 
Wall column Line 0-2 
w a l l  column Line D-3 
w a l l  column Line D.5-2 
Wall Column Line E - 3  
Wall Column Line J - 6  
Wall Column Line H-3 
Wall Column Line H-4 
Wall Column Line J-3 
Wall Column Line K - 4  
Wall Column Line K.8-2 
Wall column Line L-3 
Wall column Line L-4 
Wall Column Line M-3 
Wall Column Line N-5 
Wall Column Line N-6 
wall column Line 0-4 
Wall column Line 0-5 
Wall column Line R-4 
Wall column Line 8.3-2 
wall column Line 5 - 1 0  
Wall Column Line G-4 
Wall column Line 12.1-3 
Wall column Line 1-3 
Wall column Line 3 - 4  
Wall Column Line 4 - 5  
Wall Column Line 7 ~ 5  
Wall Column Line 8.3-3 
Wall Column Line 9-4 
Wall Column Line 10-6 
Wall column Line 10-7 
Wall Column Line 11-7 
5 Wall Column Line A-3 
5 Wall column Line D - 8  
$ Wall column Line 0-4 
5 Wall column Line D-5 
$ Wall Column Line E-4 
5 Wall Column Line J-7 
5 Wall Column Line H-5 
S Wall Column Line H-6 
$ Wall Column Line J-4 
$ Wall column Line K-5 
S Wall column Line L-5 
$ Wall column Line L - 6  
5 Wall Column Line N-7 
$ Wall Column Line N-8 
S Wall column Line 0-6 
$ Wall Column Line R-5 
$ Wall column Line 13-6 
$ Wall Column Line G-5 
$ Wall Column Line 4-7 
$ Wall Column Line 12.1-4 
S Wall column Line 1-3 
$ Wall column Line 3-4 





Column Line 7-5 
Column Line 8.3-3 
column Line 9-4 
column Line 10-6 
S Wall column Line 10-7 
$ Wall column Line 11-7 
$wall column Line A-3 
5 Wall column Line 0 - 8  
$ Wall Column Line 0-4 
$ Wall column Line D-5 
S Wall Column Line E-4 
5 wall column Line 5 - 7  
$ wall column Line H-5 
$ Wall Column Line H-6 
5 wall column Line 5-4 
$ Wall Column Line K-5 
$ Wall column Line L-5 
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521 393.6 180.0 100.0 $ Wall Column Line L-6 
522 142.9 119.0 100.0 $ Wall Column Line N - 7  
523 305.6 119.0 100.0 $Wall Column Line N - 8  
524 282.6 8 0 . 0  100.0 S Wall Column Line 0-6 
525 223.3 0.0 100.0 S Wall Column Line R-5 
526 442.0 215.5 100.0 $Wall Column Line 13-6 
527 393.1 336.0 100.0 $ Wall column Line G-5 
528 123.0 99.5 100.0 $ Wall Column Line 4-7 
529 384.0 99.5 100.0 $ Wall Column Line 12.1-4 
$ 
601 48.0 297.3 100.0 $ Wall Column Line 3-5 
602 123.0 296.8 100.0 S Wall Column Line 4-6 
5 
604 91.5 180.0  100.0 $ Wall Column Line 1-7 
603 85.0 4 1 4 . 0  1 0 0 . 0  $ Wall Column Line 0-6 
$ Elev 107 
701 4 8 . 0  297.3 107.0 $ Wall Column Line 3-5  
702 123.0 296.8 107.0 $Wall Column Line 4-6 
$ 
703 85.0 414.0 107.0 5 Wall Column Line 0-6 
704 91.5 1 8 0 . 0  107.0 $Wall C01"mn Line L-7 
S Master Node8 (Center Of Rigidity) and Center of Mass Nodes 
99 212.45 253.53 -4.0 $ Center of Mass at EL. 0.0 
100 221.00 246.00 -4.0 $ Master Node at Base slab (Center of Rigidity) 
199 211.17 247.27 31.5 $ Center of Mass at EL. 31.5 
200 204.81 244.91 31.5 $Mastee Node at EL. 31.5 (Center Of Rigidity) 
399 207.22 247.93 65.5 $ Center Of Mass at EL. 65.5 
400 206.53 223.49 65.5 $ Master Node at EL. 65.5 (Center Of Rigidity) 
599 243.24 237.19 99.5 5 Center Of Mass at EL. 99.5 
600 230.62 222.66 99.5 $ Master Node at EL. 99.5 (Center Of Rigidity) 
700 85.50 297.00 106.5 $ Master Node at EL. 106.5 (Center Of Rigidity and Center of Mass) 
$ 
TYPE SPACE FFAME 
MEMBER INCIDWCES 
'1-1' 1 101 
' 1 - a  1000 2000 
'1-b' 1001 2001 
' 1 - C '  1002 2002 
Il-d, 1003 2003 
,I-.% 1004 2004 
,l-f, 1005 2005 
'1-2' 201 301 
' 1 - 3 '  401 501 
' 3 - 1 '  2 102 
' 3 - a '  1006 2006 
,3-b' 1007 2007 
83-c, 1008 2008 
,3-d' 1009 2009 
' 3 . F '  1010 2010 
,3-2, 202 302 
, 3 - 3 ,  203 303 
, 3 - 4  402 502 
' 3 - 5 '  601 701 
'3.5-1' 3 103 
'3.5-2' 204 304 
'3.5-a' 1011 2011 ~~ 
l3.5-b' 1012 2012 
33.5-c' 1013 2013 
l3.5-d' 1014 2014 
'3.5-e' 1015 2015 
'4-1' 4 104 
'4-a' 1016 2016 
'4-b' 1017 2017 
' 4 - 2 '  5 105 
'4-4' 205 3 0 5  
'4-5' 403 503 
'4-6' 602 702 ~~ ~~ 
'4-7. 428 528 
'4.5-1' 79 179 
, 5 - l ,  7 107 
'5-2' 8 108 
'5-3' 9 109 
'5-4' 10 110 
15-a' 1018 2018 
'5-b' 1019 2019 
'5-8' 206 306 
, 5 - 9  8 0  I80 ~~ 
'5-10' 236 336 
'6-1' 14 114 
'6-2' 207 307 
, , - I ,  1 5  115 ~~ 
'7-2' 16 116 
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, D - b '  
, O - C  
'0-2, 
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' E - I '  42  
' E - 2 '  4 3  
' E - a '  1 0 5 0  
' E - b '  1051 
' E - 3 '  2 2 0  
' E - 4 '  414  
'F-1' 4 4  
' F - 2 '  4 5  
'G-1' 4 6  
' G - 2 '  4 7  
' G - 3 '  82  
' G - 4 '  2 3 7  
' G - 5 '  4 2 7  
' H - 1 '  4 9  
' H - 2 '  50 
' H - 3 '  2 2 2  
' H - 4 '  2 2 3  
' H - 5 '  4 1 6  
' H - 6 '  4 1 7  
' H . 7 5 - 1 '  51 
' J - I '  5 2  
' 5 - 2 '  53 
' 5 - 4 '  4 1 8  
' J - 5 '  4 8  
' J -a '  1 0 5 2  
'J-b '  1 0 5 3  
'5-6' 2 2 1  
'GI '  5 6  
' K - 5 '  4 1 9  
' K . 8 - 2 '  2 2 6  
' L - 1 '  6 2  
' L - a '  1056 
' L - b '  1 0 5 7  
' L - 2 '  63 
' L - 6 '  4 2 1  
' L - 7 '  6 0 4  
' M - 1 '  6 5  
' M - 2 '  66 
' M - 3 '  2 2 9  
1N-3 '  
I N - b '  
1N.C' 
, N - 2  
, N - 3 '  
' N - 4  
' N - d '  
' N - e '  
' N - 5 '  
' N - 6 '  
'N-7, 
' N - 8 '  








' 0 - 4 '  
'0-5' 







1 0 5 8  
1 0 5 9  
1 0 6 0  
6 9  
7 0  
71 
1061 
1 0 6 2  
2 3 0  
2 3 1  
4 2 2  
4 2 3  
7 2  
1063 
1 0 6 4  
1 0 6 5  
7 3  
1066 




4 2 4  
7 5  
1 0 6 8  
1 0 6 9  
1 0 7 0  
7 6  
1 0 7 1  
1 4 2  
1 4 3  
2 0 5 0  
2 0 5 1  
3 2 0  
5 1 4  
1 4 4  
1 4 5  
146 
147 
1 8 2  
3 3 7  
5 2 7  
1 4 9  
150 
3 2 2  
3 2 3  
5 1 6  
5 1 7  
1 5 1  
1 5 2  
153 
2 0 5 4  
2 0 5 5  
3 2 4  
518 
1 4 8  
2 0 5 2  
2 0 5 3  
3 2 1  
515 
1 5 4  
155 
1 5 6  
1 5 7  
158 
3 2 5  
5 1 9  
1 5 9  
1 6 0  
1 6 1  
3 2 6  
1 6 2  
2 0 5 6  
2 0 5 7  
1 6 3  
3 2 7  
3 2 8  
5 2 0  
5 2 1  
7 0 4  
1 6 5  
1 6 6  
3 2 9  
1 8 6  
187 
1 6 8  
2 0 5 8  
2 0 5 9  
2 0 6 0  
1 6 9  
1 7 0  
1 7 1  
2 0 6 1  
2 0 6 2  
3 3 0  
331 
5 2 2  
5 2 3  
1 7 2  
2 0 6 3  
2 0 6 4  
2 0 6 5  
173 
2 0 6 6  
2 0 6 7  
1 7 4  
3 3 2  
3 3 3  
5 2 4  
175 
2 0 6 8  
2 0 6 9  
2 0 7 0  
1 7 6  
2 0 7 1  
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'R-b' 1 0 7 2  2 0 7 2  
' R - C '  1 0 7 3  2 0 7 3  
'R-2' 7 7  1 7 7  
'R-d' 1074 2 0 7 4  
'R-e' 1075 2075 
' R - E '  1076 2076 
' R - 3 '  7 8  1 7 8  
'R-4' 234  334 
'R-5' 425 525 
s 
'dummy 1, 
'dummy 2 '  
1 dummy 3 ' 
1 9 9  2 0 0  
399  400 
199 600 





E 6 1 7 3 0 2 . 0 0  MEMBERS iiLL 
ULL 
ffiL 

















































































' 8 - 2 '  





































BETA 9 0 . 0 0 0 0 0 0 0 0 0  'F-2' 
tG.1' 










' G - 4 '  
'G-5' 
'H-1' 











' J - C  
' J - d '  



























' 5 - 7 '  






















' K . 8 - 1 '  
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, N - 4 '  
'N-d' 
' N - e '  
' N - 5 '  
' N - 6 '  
, N - 7 '  
' N - 8 '  
'0-1' 
'0-a' 
' 0 - b '  







' 0 - 6 .  
, P . l *  
'P-a' 






































































































































82 .5 AZ 
47.5 AZ 
140.8 AZ 





































4 1 5 3 . 5  IY 
5 























76.0 IZ 964.5 











811046.2 ' 3 - e '  
5 
'3-2' 0.001 - 
301695.0 
0 . 0 0 1  - 
3554114.1 
0 . 0 0 1  - 
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3 6 . 0  AY 
126.0 AY 
480.0 IY 
147.5 A 2  
148.3 A 2  





93 . 3  AZ 




0.001 IX 944.0 
0.001 IX 949.3 
0.001 IX 1109.3 
0.001 - 
3847725.3 
0 .001  ~ 
3312.8 
0.001 IX 597.3 
0.001 IX 192.0 












I Y  












































































7 8 7 . 5  AZ 
1230.7 IZ 
593.8 AZ 








































768.0 I Y  
156.0 AY 












'5-7' AX 200.0 AY 
' 5 - a  Ax 64.0 AY 
'5-b' Ax 108.0 AY 
s 
' 5 - 8 '  Ax 1196.0 AY 
IX 6378.7 IY 
'5-9' AX 142.0 AY 
IX 
15-10' AX 200.0 AY 
IX 1066.7 IY 








0.001 IX 1066.7 
0 .001  IX 341.3 















0.001 - ~~ 











' 7 - 5 '  Ax 
































753.8 I Y  
768.0 I2 

























0.001 IX 1194.7 
0.001 IX 629.3 
0.001 IX 234.7 
0.001 480.0 AZ 




768.0 I Z  
480.0 AZ 





















0.001 IX 4245.3 
0.001 IX 1557.3 
0.001 IX 2240.0 















6378.7 I Y  
1196.0 AY 
996.7 AZ 
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I Y  
AY 
I Y  
AY 
I Y  
AY 
I Y  
AY 
I Y  
AY 








I Y  
AY 
I Y  
AY 
I Y  
AY 









I Y  
AY 
I Y  
AY 
I Y  
AY 
I Y  
AY 












































































































I Z  
AZ 




I Z  
nz 
















I Z  
AZ 











I Z  
AZ 




















I Z  
5370.7 0 . 0 0 1  I X  
0 . 0 0 1  I X  378.7 
0 . 0 0 1  I X  1034.7 
I Y  1342.7 
I Y  94.7 
I Y  258.7 







0.001 I X  2560.0 I Y  640.0 
I Y  266.7 
I Y  288.0 
IY 82.7 
I Z  576000.0 
IZ 41666.7 
I Z  52488.0 
I Z  1241.3 
0 . 0 0 1  I X  1 0 6 6 . 1  
0.001 I X  1152.0 
0.001 I X  330.7 
Il0-f' Ax 
,1o-g,  Ax 
5 
' 1 0 - 3 '  Ax 
I X  
'10-4' Ax 
I X  
'10.5' Ax 




I X  
'9.5-1' Ax 
I X  
Ax 
0 . 0 0 1  I X  480.0 
0.001 I X  170.7 




I Z  3796.9 
I Z  170.7 
0 .001  - 
199337.3 




0 . 0 0 1  ~ 
8910299.7 
0 . 0 0 1  - 
2424397.8 
0 . 0 0 1  - '11-1' 








I X  
Ax 
I X  
Ax 
I X  
Ax 
I X  
Ax 
I X  
Ax 





I X  
37219.3 
IY 166.5 
I Y  16.9 
I Z  101306.0 
I Z  105.5 
IZ 50050.4 
IZ 39366.0 
I Z  615.1 
I Z  11184.7 
0.001 I X  666.0  
0.001 I X  67.5 




0 . 0 0 1  I X  486.0 
0.001 I X  121.5 
0.001 I X  319.5 
I Y  121.5 
I Y  30.4 























0.001 I X  486.0 
0.001 I X  54.0 
0 . 0 0 1  i x  288.0 
0.001 
9826.0 
I Y  121.5 
I Y  13.5 
I Y  72.0 
I Z  39366.0 
I Z  54 .0  
I Z  8192.0 




I X  
'12.1-2, Ax 
I X  




I X  
'12.1-4' Ax 













I X  
Ax 






I X  
Ax 
I X  
Ax 
0.001 I X  11790.0 IY 2947.5 IZ 2195401.4 
0.001 I X  5868.0 IY 1467.0 I Z  270671.7 




'13-2' 0.001 I X  5292.0 I Y  1323.0 IZ 198532.7 
I Z  80939.3 
I Z  1372.0 









l 1 3 - 6 '  
, A - l s  
' A - a '  
' A - b '  
' A - C '  
'11-2' 
, A - 3 '  
, B - l  
0 . 0 0 1  I X  3924.0 I Y  981.0 
0.001 I X  1008.0 I Y  252.0 
576.0 0.001 I X  2304.0 I Y  
0.001 I X  10062.0 I Y  2515.5 
0.001 I X  2448.0 I Y  612.0 
0.001 I X  7038.0 I Y  1759.5 
I Z  1364663.1 
I Z  19652.0 





0.001 I X  32364.0 I Y  8091.0 
14701.5 I Y  
1489.5 AY 
4293.0 I Y  





0 . 0 0 1  I X  8226.0 I Y  2056.5 
0.001 I X  5778.0 I Y  1444.5 
0.001 I X  15966.0 I Y  3991.5 
0.001 - 
IZ 745656.2 
I Z  258407.5 
IZ 5452063.3 
13380.2 I Y  33380716.7 
1339.5 AY 
3964.5 I Y  
208.0 AY 
1112.7 
941  1 
AZ 
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I Z  
AZ 
















































I Z  
AZ 





0 . 0 0 1  ~ 
0.001 IX 














I Y  
IY 
I Y  



























853.3 I Y  
234.0 AY 
702.0 IY 
' 0 - 7  Ax 148.0 AY 










































































I Y  
IY 









170666.7 320.0 AY 0.001 IX 











3264.0 I Y  1193859.0 
1936.0 I Y  249125.8 
409.0 AY 
2181.3 I Y  
248.0 AY 




597.3 IY 7311.3 
















6 0 6 . 1  
32.0 
486.7 









249125 . 8  








I Y  
[Y 



























I X  
'J.9-1' Ax 
IX 
'K-1' Ax 0.001 - 
3906.3 
0 . 0 0 1  - 
6 8 6 . 0  
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I 2  

















































































911.3 I Y  259492.7 






1674 7 IY 161245.5 
611.0 AY 


















































I Z  

























































'M-1' Ax 90.0  AY 











, N - 4 '  
,N-d' 




















































































1514.7 I Y  
100.0 AY 
0.001 IX 




2426.7 I Y  
1962.7 I Y  
314.7 I Y  59.0 AY 0 . 0 0 1  IX 





933.3 I Y  
1109.0 AY 
5914.7 IY 7103843.9 
3301.3 IY 
944.0 I Y  






0.001 IX 714.7 IY 
1593.0 AY 0.001 
21054556.5 8112.0 IY 
1293.0 AY 
6896.0 I Y  
348.8 AY 1046.3 IY 
139.5 AY 1674.0 I Y  
198.0 AY 0.001 IX 2376.0 IY 
4896.0 IY 
1800.0 IY 
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1 0 0  
IX  8190.0  I Y  2 0 4 7 . 5  I Z  7 3 5 9 0 9 . 2  
Ax 2 0 0 9 . 3  AY 1 6 6 4 . 5  AZ 0 .001  - 
IX  1 3 2 2 8 . 3  I Y  3307.1 I Z  3 3 3 8 0 7 1 6 . 7  
Ax 1 3 3 9 . 5  AY 1 0 6 2 . 4  AZ 0 . 0 0 1  - 
IX 3 9 1 9 . 5  I Y  9 7 9 . 9  I Z  2 2 2 5 3 8 1 1 . 2  
Ax 0.001 AY 0.001 AZ 0 . 0 0 1  
IX 0 . 0 0 1  I Y  0 . 0 0 1  I Z  0 . 0 0 1  
IX 0 . 0 0 1  I Y  0.001 IZ 0.001 
Ax 0 . 0 0 1  AY 0 . 0 0 1  AZ 0 . 0 0 1  
~~ ~ ~~~ 
Ax 0 . 0 0 1  AY 0 .001  AZ 0 . 0 0 1  
IX  0 . 0 0 1  I Y  0 . 0 0 1  IZ 0 . 0 0 1  
IX  0 . 0 0 1  I Y  0 . 0 0 1  I Z  0 . 0 0 1  
Ax 0.001 AY 0 . 0 0 1  AZ 0.001 
RIGID SOLID 
BODY INCIDENCES 
EXISTING 4 6 TO 1 2  1 4  TO 18 2 1  2 4  TO 2 6  2 9  30 31 33 35 39 41 4 2  4 4  TO 4 7  4 9  TO 5 2  - 
5 4  TO 6 1  6 3  6 5  6 6  6 9  70  74 1 8  TO 8 7  9 9  1 0 0 0  TO 1076 MASTER 100  S Base slab 
2 0 0  EXISTING 101 TO 1 8 7  2 0 1  TO 2 3 8  1 9 9  MASTER 200  $ EL. 31.5 
4 0 0  301  TO 338 4 0 1  TO 4 2 9  399  MASTER 400 $ EL. 6 5 . 5  
600 5 0 1  TO 5 2 9  6 0 1  TO 6 0 4  5 9 9  MASTER 600 $ EL. 9 9 . 5  
7 0 0  7 0 1  TO 7 0 4  MASTER 7 0 0  S EL.  1 0 6 . 5  
$ 
1 2000  TO 2 0 0 5  MASTER 1 
2 2 0 0 6  TO 2 0 1 0  MASTER 2 
3 2 0 1 1  TO 2 0 1 5  MASTER 3 
4 2 0 1 6  TO 2 0 1 7  MASTER 5 
5 2 0 1 8  TO 2 0 1 9  MASTER 13 
6 2020  TO 2 0 2 1  MASTER 1 9  
7 2022  TO 2 0 2 4  MASTER 20 
8 2 0 2 5  TO 2 0 2 s  MASTER 22 
9 2 0 2 9  TO 2 0 3 1  MASTER 2 3  
10 2032  TO 2 0 3 3  MASTER 2 7  
11 2034  TO 2 0 3 5  MASTER 2 8  
1 2  2036  TO 2 0 3 7  MASTER 32 
13 2038  TO 2 0 3 9  MASTER 34 
14 2040  TO 2 0 4 1  MASTER 36 
15 2042  TO 2 0 4 3  MASTER 3 7  
$ 
16 2044  TO 2 0 4 6  MASTER 38 
1 7  2 0 4 7  TO 2 0 4 9  MASTER 40 
18 2050  TO 2 0 5 1  MASTER 43 
19 2052  TO 2 0 5 3  MASTER 4 8  
2 0  2054  TO 2 0 5 5  MASTER 53 
2 1  2056  TO 2 0 5 7  MASTER 62  
2 2  2058  TO 2 0 6 0  MASTER 68 
2 3  2 0 6 1  TO 2 0 6 2  MASTER 7 1  
2 4  2063  TO 2 0 6 5  MASTER 72 
2 5  2066  TO 2 0 6 7  MASTER 7 3  
2 6  2068  TO 2 0 7 0  MASTER 7 5  
2 7  2 0 7 1  TO 2 0 7 3  MASTER 7 6  
2 8  2074  TO 2 0 7 6  MASTER 7 7  
$ 
INERTIA OF JOINTS WEIGHT GMVITY 3 2 . 2  
$ WALL 1 . 0  
$ WALL 3 . 0  
$ WALL 3.5 
$ WALL 4 . 0  
$ WALL 5 . 0  
8 WAIL B . 3  ~~ 
$ WALL 9 . 0  
$ WALL 1 0 . 0  
5 WALL 10.0 
$ WALL 11.0 
$ WALL 1 1 . 0  
$ WALL 1 3 . 0  
$ WhLL A.O 
$ WAIL 0 . 0  
$ WALL E. 0 
$ WALL N.0  
$ WALL P .  0 
$ WALL R. 0 
$ WALL R. 0 
99 TRANS X 3 6 6 0 4 3 . 3  Y 3 6 6 0 4 3 . 3  Z 
1 9 9  TRANS X 2 3 0 6 5 8 . 4 Y  2 3 0 6 5 8 . 4 2  
399  TRANS X 1 1 4 0 2 7 . 9 Y  1 7 4 0 2 7 . 9 2  
5 9 9  TRANS X 1 1 0 7 6 1 . 4  Y 110761.4 z 
7 0 0  TRANS X 6098.0 Y 6098.0 z 
S 
INERTIA OF JOINTS MASS 
99 ROT X 2.O4E+O8 Y 1 . 1 9 E i 0 8  Z 
199 ROT X 1 . 1 8 E + 0 8 Y  1 . 0 7 E + O S  Z 
399 ROT X 9 . 5 5 E i 0 7 Y  8 . 4 5 8 1 0 7  Z 
5 9 9  ROT X 6 . 5 5 8 1 0 7 Y  5 . 2 9 E + 0 7  Z 
7 0 0  ROT X 8 . 2 7 E 1 0 5 Y  1 . 0 7 E + 0 5  Z 
5 
STATUS SUPPORT JOINTS 100 
UNITS EADIPNS 
JOINT RELEASES 
5 LOWER BOUND 35 ALLWIUM SOIL SPRINGS 
5100  XFX 1 . 6 5 E + 0 7  KFY 1 . 7 4 E 1 0 7  KFZ 
5 I(Mx l . 2 3 E + 1 2  KMY 9.86E+11KMZ 
$ MEDIM 35 ALLWIUM SOIL SPRINGS 
$100 KEX 3 . 7 1 E 1 0 7  KFY 3 . 9 0 E t 0 7  KFZ 
$ m a  2 . 7 5 8 1 1 2  KMY 2 . 2 1 E + 1 2  KMZ 
$ UPPER SOuMl 3 5  ALLWIUM SPRINGS 
SI00 KEX 7 . 6 8 E t 0 7  KFY 8 . 0 9 E + 0 7 K F Z  
$ m 5 . 7 1 E t 1 2  KMY 4 . 5 8 E l l 2  KMZ 
$ LOWER BOUND 1 1 0  ALLWIUM SPRINGS 
$100  KFX 1 . 2 3 E + 0 7  KFY 1 .3OE107  KFZ 
$ KMX 9 . 1 5 E t l l  KMY 7 34Eill KMZ 
$ MEDIAN 110 ALLWIUM SOIL SPRINGS 
$100 KEX 2 . 9 3 E i 0 7  KFY 3 09E+07  KFZ 
3 6 6 0 4 3 . 3  $ B a s e  Slab Mass 
2 3 0 6 5 8 . 4  $ Ma99 a t  31.5 
1 7 4 0 2 7 . 9  $ Mass at 6 5 . 5  
1 1 0 7 6 1 . 4  S Mass at  9 9 . 5  
6098.0  S Mass a t  1 0 6 . 5  
3 . 8 2 E i 0 8  $ Mass Moment of Iner t ia  a t  0 .0  
2 . 2 5 3 1 0 8  $ Mass Moment O f  I ne r t i a  a t  31.5 
1 . 8 0 E + 0 8  $ Mass Moment of Ine r t i a  a t  6 5 . 5  
1 .18E+08  $ Mas5 Moment O f  I ne r t i a  a t  99.5 
9 . 3 3 E t 0 5  $ Mass Moment OE I n e r t i a  a t  106.5 
2 . 0 1 E i 0 7  - 
1 . 4 5 E i 1 2  
4 .50E101 - 
3 . 2 5 8 1 1 2  
9 . 3 3 E + 0 7  ~ 
6 . 7 4 E + 1 2  
1 . 5 0 E i 0 1  - 
1 . O S E i l 2  
3 . 5 6 8 1 0 7  - 
2 . 5 7 E i 1 2  
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$100 KFX 6.878+07 KFY 7.24E107 KFZ 8.358107 
$ KMX 5.11E+12KMY 4.10E+12 KMZ 6.03E+12 
$ 
LOADING 1 'LUMPED JOINT DEAD LOAD -Z VERTICAL DIRECTION' 
JOINT W A D  
99 FORCE Z -366043.3 
199 FORCE Z -230658.4 
399 FORCE Z -174027.9 
599 FORCE Z -110761.4 




SOLVE USING GTWCZOS 
FREOUENCY SPECIFICATIONS 0.0 TO 100.0 
PRINT MAX 
END 
PERFORM ASSEMBLY FOR DYNRMICS 
PERFORM EIGENVALUE ANXiLySIS 
$ LIST DYNMIC EIGENVXUES 
LIST DYNMIC PmTICIPATION FACTORS 
LIST D Y N M I C  m S S  SuMMiiRY 
$ 
INACTIVE MEMBERS 100 200 400 600 700 1 TO 28 
$ 
$ 5e-4 Point DIE Horizontal 20% Damped Seismic Design Response Spectrum 
$ Frequency(Xz1 Spectral Acceleration lg) 
UNITS FEET SECONDS CYCLES 
$ 20% CRITICAL DRMPING for the first three modes 
STORE RESPONSE SPECTRUM ACCELERATION W G  VS NAT-L FREQUENCY LOG 'XORIZ' 
5 













































0.6483 3 . 3 3  
0.6912 4.17 




0.8307 10.00  
0.8579 11.11 
0.8670 13.33 
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END OF RESPONSE SPECTRUM 
S 
5 5e-4 Point DIE Vertical 20% Damped Seismic Design Response Spectrum 
5 FICqenCy(Hz1 Spectral Acceleration lgl 
5 20% CRITICAL DAMPING for the first three modes 
STORE RESPONSE SPECTRUM ACCELERATION LOG VS NATURAL FREQUEKY LOG 'VERT' 
5 





























0.5188 1 0 0 . 0 0  
DAMPING RATIO 0.20 FACTOR 32.17 
0.0072 0 . 1 0  
0.0234 0.20 
0.0301 0.25 


























EN0 OF RESPONSE SPECTRUM 
5 
DAMPING PATIOS 0.20 3, 0.07 27 
5 
RESPONSE SPECTRUM LOADING 'HX' ,GLOBAL X DIRECTION SPECTRA' 
SUPPORT ACCELERATIONS 
TRANSLATION X FILE 'HORIZ' 
END RESPONSE SPECTRA LOAD 
RESPONSE SPECTRUM LOADING 'HY' ,GLOBAL Y DIRECTION SPECTRA' 
5 
SUPWRT ACCELERATIONS 
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TRWSLATION Y PILE 'HORIZ' 
END RESPONSE SPECTRA LOAD 
5 
RESPONSE SPECTRUM LOADING 'VZ, 'GLOBAL Z DIRECTION SPECTRA' 
SUPPORT ACCELERATIONS 
TUNSLATION Z FILE 'VERT' 
END RESPONSE SPECTRA LOAD 
5 
PERFORM RESPONSE SPECTRA ANALYSIS 
5 
COMPUTE RESPONSE SPECTRUM ACCELERATIONS MODAL COMBINATION NRC TPM NODES ALL 
5 
COMPUTE RESPONSE SPECTRA FORCES MODAL COMBINATION NRC TPM MEMBERS ALL BUT 100 200 400 600 700 1 TO 2 8  
5 
COMPUTE RESPONSE SPECTRUM DISPLACEMWTS MODE COMBINATION NRC TPM NODES ALL 
5 
LIST RESPONSE SPECTRA ACCELERATIONS MODAL COMBINATIONS NRC TPM NODES ALL 
5 
LIST RESPONSE SPECTRUM FORCES MODAL COMBINATION NRC TPM MEMBERS ALL BUT 100 200 400 600 700 1 TO 2 8  
$ 
CREATE LOADING COMBINATION *SRSS_XYZ' TYPE RMS SPEC INRCTPM-X' 1.0 'NRCTPM-Y' 1.0 'NRCTPM-2' 1.0 
5 
OUTPUT DECIMAL 1 
5 
LOAD LIST 'SRSS-XYZ' 
LIST FORCES MEMBERS EXISTING 
$ 
5 LIST RESPONSE SPECTRA DISPLACEMENTS FOR CALCULATING SUPPORT SPRING REACTIONS 
5 MAGNITUDE OF THE DISPLACEMENT/ROTATION TIMES THE SUPPORT SPRING MNSTANl 
9 
OUTPUT DECIMIU. 10 
UNITS RADIAKS 
$ LIST DISPLACEMENTS JOINTS EXISTING 100 
$ LOAD LIST ALL 
LOAD LIST 'EX' 'HY' 'VZ' 
OUTPUT MOD= CONTRIBUTIONS OFF . . ~ ~ ~ ~  ~~~~~ ~~ 
LIST RESPONSE SPECTRUM DISPLACEMWTS MODE MMBINATION NRC TPM JOINTS - 
EXISTING 100 
5 
OUTPUT DECIMAL 1 
$ 
LOAD LIST 1 
STIFFNESS ANALYSIS 
LIST FORCES MEMBERS EXISTING 
OUTPUT DECIMAL 10 
$ LIST STATIC DISPLACEMWTS FOR CALCULATING SUPPORT SPRING REACTIONS 





LIST DISPLACEMENTS JOINTS EXISTING 100 
S 
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8. RESULTS 
The primary outputs of this calculation are: 
All mode shapes between 0.0 and 100.0 hertz 
Mass participation factors for all modes below 100.0 hertz 
Response spectra accelerations 
Response spectra forces for each global direction 
Response spectra forces combined using SRSS 
Dynamic spring displacements 
Dead load forces (includes 25% of the applied live load) 
Static spring displacements 
In subsequent calculations, the inertial seismic forces (using the SRSS combination), dead load forces, and nodal 
accelerations will be used to do preliminary design of the concrete shear walls and diaphragms. There are 27 modes 
below 100 hertz providing 100% mass participation with no missing modes. The spring support displacements are used 
to obtain the global support reactions by multiplying each spring displacement or rotation by the corresponding spring 
constant. A subsequent calculation will use these spring reactions to determine the dynamic soil pressure under the 
basemat for preliminary design. 
The outputs are reasonable based on the inputs. The forces and accelerations increase, as expected, with each increment 
increase of soil spring stiffness used (e.g. lower bound springs produce lowest forces, upper bound spring yields highest 
forces). 
The outputs are also bounding with respect to their usage. The output used in all subsequent calculations will be based 
on the upper bound 35 spring support boundary condition. Coupled with the 20% damped spectral accelerations, the 
upper bound 35 spring support yields the highest (i.e. the most conservative) member forces, nodal accelerations and 
support displacements, and is considered appropriate for further Tier 1 analysis and design. 
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BSC (Bechtel SAIC Company) 2004. Dry Transfer Facility Soil Springs. 110-CYC-CYOO-00100-000-OOA. Las Vegas, 
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BSC (Bechtel SAIC Company) 2004. Dry Transfer Facility Mass and Stifiess Property Calculations. 1 IO-SYC-SYOO- 
00200-000-OOA. Las Vegas, Nevada. Bechtel SAIC Company. ACC: ENG.200403 18.0005. 
M00402SDSTMHlS.004. Seismic Design Spectra and Time Histories for the Surface Facilities Area (Point D E )  at 5E- 
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10. ATTACHMENTS 
Paee: 26 
1. GTSTRUDL Output using fixed base boundary condition (CD-ROM) 
2. GTSTRUDL Output using lower bound 35 soil springs (CD-ROM) 
3. GTSTRUDL Output using median 35 soil springs (CD-ROM) 
4. GTSTRUDL Output using upper bound 35 soil springs (CD-ROM) 
5. GTSTRUDL Output using lower bound 11 0 soil springs (CD-ROM) 
6 .  GTSTRUDL Output using median 110 soil springs (CD-ROM) 
7. GTSTRUDL Output using upper bound 110 soil springs (CD-ROM) 
8. Dry Transfer Facility Wall Elevations Beam Stick Model Joints / Elements 
9. Dry Transfer Facility General Arrangements 
Attachments 1 through 7 are supplied on a CD-ROM for review. The filenames are as follows: 
Attachment 1-GTSTRUDL Output using fixed base boundary condition.doc 
Attachment 2-GTSTRLJDL Output using lower bound 35 soil springs.doc 
Attachment 3-GTSTRUDL Output using median 35 soil springs.doc 
Attachment 4-GTSTRUDL Output using upper bound 35 soil springs.doc 
Attachment 5-GTSTRUDL Output using lower bound 110 soil springs.doc 
Attachment 6-GTSTRUDL Output using median 110 soil springs.doc 
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S t a r t i n g  Node 
Number 
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139'-0' 
E l e m e n t  ID 
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' 39'-6' 46'-3' 14'"'' 36'-3' 11'-0' 3'9-0' 71'-0" 32 ' -0  25'-0' 14'-0m 92'"'' 11,-0'. 
I I 
4'-0' 7'-0* , 
35'-3' 1 442'-0' 3'Lq'm 
Wall E l e v a t i o n  @ C o l u m n  L i n e  N.0 
(Looking N o r t h )  
N.T.S. 
Document I dent  i f i e r  : T i t l e :  
110-SYC-SYOO-00300-000-OOA Dry Transfer  F a c i l i t y  Seismic  A n a l y s i s  
~~ ~ ~ 
ATTACHMENT 8, SHEET 30 
ALL DIMENSIONS ARE t/- SIX INCHES 
2'-3' 0 35'-0' ,11'-0", 75'-0' 321'-0' 
I 1 / I  
Wall E l e v a t i o n  @ C o l u m n  Line 0-0 
(Looking N o r t h )  
N.T.S. 
ATTACHMENT 8 ,  SHEET 31 
f ALL DIMENSIONS ARE +/- S I X  INCHES 
Document I d e n t i f i e r :  T i t l e :  
110-SYC-SY00-00300-000-OOA Dry Transfer F a c i l i t y  Seismic A n a l y s i s  
Q I I  7175 I 
2068 2070 
I I 1°'0 I 1069 
Wall E l e v a t i o n  @ Column Line P.0 
(Looking N o r t h )  
N.T.S. 
Document I d e n t i f i e r :  T i t l e :  
110-SYC-SY00-00300-0OO-OOA Dry Transfer F a c i l i t y  Seismic Ana lys i s  
2'-3 -
3'9 
ATTACHMENT 8 ,  SHEET 32 OF 32 
ALL DIMENSIONS ARE +/- S IX INCHES 
237'-6' 










Wall E l e v a t i o n  @ C o l u m n  L ine R O O  
(Looking Nor th )  
N.T.S. 
GROUND FLOOR PLAN A 
11 0-PI K-WHSO-00108-000- 
K E Y  PLAN' 
FOR REFERENCE ONLY 
